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Summary {#efs25153-sec-0001}
=======

In accordance with Article 6 of Regulation (EC) No 396/2005, the Agriculture and Horticulture Development Board (AHDB) submitted a request to the competent authority of the United Kingdom (evaluating member state (EMS)) to modify the existing maximum residue levels (MRLs) for the active substance deltamethrin in kale. To accommodate for the intended uses of deltamethrin in this crop, it was considered necessary to raise the existing MRL. The United Kingdom drafted an evaluation report in accordance with Article 8 of Regulation (EC) No 396/2005, which was submitted to the European Commission and forwarded to the European Food Safety Authority (EFSA) on 15 December 2016.

EFSA based its assessment on the evaluation report submitted by the EMS, the draft assessment report (DAR) prepared under Council Directive 91/414/EEC, the Commission review report on deltamethrin as well as the conclusion from the previous EFSA reasoned opinions on deltamethrin including the review of the existing MRLs under Article 12 of Regulation (EC) No 396/2005.

The toxicological profile of deltamethrin was evaluated in the framework of Directive 91/414/EEC and the data were sufficient to derive an acceptable daily intake (ADI) of 0.01 mg/kg body weight (bw) per day and acute reference dose (ARfD) of 0.01 mg/kg bw.

The metabolism of deltamethrin in primary crops belonging to the group of fruits and fruiting vegetables (apples and tomatoes), pulses and oilseeds (cotton seed) and cereals (maize) was investigated in the framework of Directive 91/414/EEC and the MRL review. The metabolism studies showed that the metabolic pathway is similar in all crop groups investigated. EFSA concluded that for the crops under consideration sufficient information on the metabolic behaviour in primary crops is available; the residue definitions derived in the framework of the MRL review are equally applicable for the use in kale.

Analytical methods for enforcement of the proposed residue definition are available; the available method is sufficiently validated to demonstrate that it is appropriate for MRL enforcement.

In support of the application, eight overdosed residue trials on kale have been submitted which were scaled down to reflect the envisaged good agricultural practice (GAP). The kale samples of the supervised field trials were analysed for the parent compound and are appropriate to derive an MRL proposal for kale. To estimate the residue concentration covering the full residue definition for risk assessment (sum of deltamethrin and its alpha‐*R*‐isomer and *trans*‐isomer), it is proposed to use the conversion factor derived in the framework of the MRL review for vegetables. This approach is acceptable, taking into account that the application to support the new use on kale was submitted to the EMS on 23 June 2015, thus, before the new residue definition was established. However, it would be desirable to verify the appropriateness of the conversion factor with residue trials where the samples are analysed for the full residue definition for risk assessment.

The possible transfer of deltamethrin residues in crops that can grow in a rotational crop scenario has been investigated and it was concluded that no residues of deltamethrin are expected according to the proposed GAP.

Due to the use of kale as possible feed item, the residues of deltamethrin in commodities of animal origin were assessed under this MRL application.

In order to estimate the dietary burden for livestock, EFSA performed the calculation according to old European methodology; in addition, the livestock exposure was calculated according to the current internationally agreed methodology. Considering that the European Union (EU) MRLs for animal products were derived from the existing Codex MRLs, the results of the EU dietary burden calculations were compared with the calculated dietary intake of livestock which was the basis of the Codex MRLs. Since the EU animal burden calculations are lower than the intake of livestock estimated at Codex level and since kale is not a main contributor, EFSA concludes that the intended use on kale will not trigger a revision of the current MRLs set for animal products.

The residue definitions for animal commodities have been previously derived during the MRL review only on tentative basis. Neither new metabolism data nor adequately feeding studies have been submitted under the current application.

The chronic exposure calculations performed in the framework of the MRL review under Article 12 of Regulation (EC) No 396/2005 has been updated, taking into account expected residues for the MRLs implemented in the EU Regulation and the expected residues in the crops for which MRL proposals were implemented in the EU Regulation after the MRL review. EFSA also performed an acute risk assessment for the commodities under consideration using the highest residue found in the residue trials multiplied by the conversion factor for risk assessment derived in the framework of the MRL review for vegetables. The result of the chronic exposure assessment was below the ADI with the highest international estimated daily intake (IEDI) being 96% of ADI (WHO cluster diet B). The contribution of kale to the total exposure was ca 0.1% (expressed as percentage of the ADI). The estimated short‐term intake for deltamethrin residues expected in kale accounted for 84.5% of the ARfD.

Thus, under the assumption that the isomers included in the risk assessment residue definition are equal or less toxic than the parent deltamethrin and that the amount of the metabolites is not more than 25% of the residues of deltamethrin (reflected by the conversion factor of 1.25), it is concluded that the long‐term and short‐term intake of residues of deltamethrin resulting from the envisaged uses in kale are unlikely to present a public health concern. Overall, the consumer risk assessment should be considered as tentative due to the non‐standard uncertainties identified in the current risk assessment.

The process for renewal of the approval of deltamethrin in accordance with Regulation (EC) No 1107/2009 is currently ongoing; thus, the conclusions derived in this reasoned opinion might be reconsidered in the light of the new data in the renewal process.

Based on the detailed assessment, EFSA derives the following summary table below. Code[a](#efs25153-note-1006){ref-type="fn"}CommodityExisting EU MRL[b](#efs25153-note-1007){ref-type="fn"} (mg/kg)Proposed EU MRL (mg/kg)Comment/justification**Enforcement residue definition:** deltamethrin0243020Kale0.01[\*](#efs25153-note-1005){ref-type="fn"}Further risk management considerations requiredEFSA derived a MRL proposal of 0.15 mg/kg based on the residue trials submitted in support of the NEU residue trials according to the intended use in kale. In a tentative risk assessment, no consumer concern has been identified; however, the risk assessment was affected by non‐standard uncertainties. Thus, further risk management considerations are required to decide whether the MRL proposal is acceptable[^1][^2][^3][^4]

The following data gaps identified in the framework of the MRL review that affect the current MRL application in kale and that were satisfactorily addressed with the information submitted under the current application are: confirmatory method for monitoring of residues in high water content, high oil content, acidic and dry commodities;an independent laboratory validation (ILV) for monitoring residues in dry commodities;confirmatory method for monitoring residues in animal commodities.

The remaining data gaps identified in the MRL review that affect this MRL application for kale and for which data have not been provided are as follows: metabolism of *trans*‐deltamethrin and alpha‐*R*‐deltamethrin in livestock;adequate livestock feeding studies in cows and hens, investigating all relevant tissues and animal matrices according to the residue definitions for monitoring and risk assessment simultaneously.

Background {#efs25153-sec-0003}
==========

Commission Regulation (EC) No 396/2005[1](#efs25153-note-1008){ref-type="fn"} (hereafter referred to as 'MRL regulation') establishes the rules governing the setting of pesticide maximum residue levels (MRLs) at European Union (EU) level. Article 6 of this Regulation lays down that any party having a legitimate interest or requesting an authorisation for the use of a plant protection product in accordance with Council Directive 91/414/EEC[2](#efs25153-note-1009){ref-type="fn"}, repealed by Regulation (EC) No 1107/2009[3](#efs25153-note-1010){ref-type="fn"}, shall submit to a Member State an application to modify a MRL in accordance with the provisions of Article 7 of the Regulation.

On 23 June 2015, the competent authority in the United Kingdom, hereafter referred to as the evaluating Member State (EMS), received an application from the Agriculture and Horticulture Development Board (AHDB) to modify the existing MRL for the active substance deltamethrin in kale. This application was notified to the European Commission and the European Food Safety Authority (EFSA) and was subsequently evaluated by the EMS in accordance with Article 8 of the Regulation. After completion, the evaluation report was submitted to the European Commission and to EFSA on 15 December 2016.

The application was included in the EFSA Register of Questions with the reference number EFSA‐Q‐2016‐00848 and the following subject:

*Deltamethrin: MRL in kale*

The EMS proposed to raise the MRL of deltamethrin in kale from the limit of quantification (LOQ) (0.01 mg/kg) to the level of 0.15 mg/kg.

EFSA assessed the application and the evaluation report as required by Article 10 of the MRL regulation. EFSA identified points for which further clarifications were requested from the EMS. On 7 August 2017, the EMS replied and submitted an updated evaluation report (United Kingdom, [2017](#efs25153-bib-0025){ref-type="ref"}) which replaced the previously submitted evaluation report. After additional clarifications were submitted on 13 November 2017, EFSA resumed the detailed assessment of the application.

Terms of Reference {#efs25153-sec-0004}
==================

In accordance with Article 10 of Regulation (EC) No 396/2005, EFSA shall assess the application and the evaluation report and give a reasoned opinion on the risks to the consumer and where relevant to animals associated with the setting of the requested MRLs. The opinion shall include: An assessment of whether the analytical method for routine monitoring proposed in the application is appropriate for the intended control purposes;The anticipated LOQ for the pesticide/product combination;An assessment of the risks of the acceptable daily intake (ADI) and acute reference dose (ARfD) being exceeded as a result of the modification of the MRL;The contribution to the intake due to the residues in the products for which the MRLs were requested;Any other element relevant to the risk assessment.

In accordance with Article 11 of the Regulation, the reasoned opinion shall be provided as soon as possible, at the latest within 3 months from the date of receipt of the application.

The updated evaluation report (United Kingdom, [2017](#efs25153-bib-0025){ref-type="ref"}) and the exposure calculations using the EFSA Pesticide Residues Intake Model (PRIMo) are considered as supporting documents to this reasoned opinion and, thus, are made publicly available.

The active substance and its use pattern {#efs25153-sec-0005}
========================================

The intended use of a plant protection product containing the active substance deltamethrin on kale, which is the basis for the current MRL application, is reported in Appendix [A](#efs25153-sec-1001){ref-type="sec"}.

Deltamethrin is the ISO common name for (*S*)‐α‐cyano‐3‐phenoxybenzyl (*1R, 3R*)‐3‐(2,2‐dibromovinyl)‐2,2‐dimethylcyclopropanecarboxylate (IUPAC).

Deltamethrin is a non‐systemic insecticide belonging to the chemical class of pyrethroids. It prevents the transmission of nervous impulses thereby disrupting their nervous system. It is used to control many species of insects, in particular Lepidoptera, Coleoptera and Homoptera in a wide range of crops. Deltamethrin is also used topically for the control of ectoparasites in cattle and sheep.

Deltamethrin is considered as fat‐soluble (log P~ow~ = 4.6). The chemical structure of the active substance and its main metabolites are reported in Appendix [D](#efs25153-sec-1004){ref-type="sec"}.

Deltamethrin was evaluated in the framework of Directive 91/414/EEC with Sweden designated as rapporteur Member State (RMS). The representative uses supported for the peer review process were foliar applications as an insecticide on a large number of crops (including roots and tuber vegetables, fruits and fruiting vegetables, leafy vegetables and oilseeds) and post‐harvest uses on pulses, potatoes and cereals. Deltamethrin was included in Annex I of Directive 91/414/EEC by means of Commission Directive 2003/5/EC[4](#efs25153-note-1011){ref-type="fn"}, which entered into force on 1 November 2003. According to Regulation (EU) No 540/2011[5](#efs25153-note-1012){ref-type="fn"}, deltamethrin is approved under Regulation (EC) No 1107/2009. This approval is restricted to uses as an insecticide only. As EFSA was not involved in the peer review of deltamethrin, an EFSA Conclusion on this active substance is not available. The process for renewing the approval for deltamethrin is currently ongoing.

The review of existing MRLs in the framework of Article 12 of Commission Regulation (EC) No 396/2005 has been finalised (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}); based on the MRLs proposed by EFSA, the legal limits were amended by Regulation 2016/1822[6](#efs25153-note-1013){ref-type="fn"}. Following the MRL review, the MRL for deltamethrin in kale has been lowered from 0.5 mg/kg to the LOQ of 0.01 mg/kg since the authorised GAP (northern EU, 3 × 7.5 g/ha, preharvest interval (PHI) 7 days) was not fully supported by residue data and an acute consumer health risk could not be excluded. For most of the plant and animal commodities for which MRLs were proposed by EFSA certain information was missing on analytical methods for plant and animal origin commodities, insufficient residue trials, metabolism of deltamethrin in animals and unavailable robust feeding studies. A footnote was included in the EU Regulation to take into account the information previously missing if submitted by 18 October 2018.

EFSA recently published a reasoned opinion on the modification of existing MRLs for deltamethrin in celery, Florence fennel and rhubarb (EFSA, [2017](#efs25153-bib-0004){ref-type="ref"}); based on the MRLs proposed by EFSA, the legal limits were amended by Regulation 2017/1822.[7](#efs25153-note-1014){ref-type="fn"}

Deltamethrin is registered for use as a veterinary medicinal product in the EU. Within this scope, a residue definition (marker residue defined as deltamethrin only) and MRLs for animal products are already established in the framework of Regulation (EU) No 37/2010[8](#efs25153-note-1015){ref-type="fn"}. These MRLs are lower than the residues arising from the use of deltamethrin as plant protection product.

Assessment {#efs25153-sec-0006}
==========

EFSA has based its assessment on the evaluation report submitted by the EMS (United Kingdom, [2017](#efs25153-bib-0025){ref-type="ref"}), the DAR and its addendum prepared under Directive 91/414/EEC (Sweden, [1998](#efs25153-bib-0023){ref-type="ref"}, [2002](#efs25153-bib-0024){ref-type="ref"}), the review report on deltamethrin (European Commission, [2002](#efs25153-bib-0014){ref-type="ref"}), JMPR evaluation reports (FAO, [2002a](#efs25153-bib-0018){ref-type="ref"},[b](#efs25153-bib-0019){ref-type="ref"}, [2016](#efs25153-bib-0020){ref-type="ref"}) as well as the conclusion from the EFSA previous reasoned opinions, including the review of the existing MRLs for deltamethrin according to Article 12 of Regulation (EC) No 396/2005 (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}, [2017](#efs25153-bib-0004){ref-type="ref"}).

For this application, the data requirements established in Regulation (EU) No 544/2011[9](#efs25153-note-1016){ref-type="fn"} and the guidance documents applicable at the time of the submission of the application to the EMS are applicable (European Commission, [1996](#efs25153-bib-0005){ref-type="ref"}, [1997a](#efs25153-bib-0006){ref-type="ref"},[b](#efs25153-bib-0007){ref-type="ref"},[c](#efs25153-bib-0008){ref-type="ref"},[d](#efs25153-bib-0009){ref-type="ref"},[e](#efs25153-bib-0010){ref-type="ref"},[f](#efs25153-bib-0011){ref-type="ref"},[g](#efs25153-bib-0012){ref-type="ref"}, [2000](#efs25153-bib-0013){ref-type="ref"}, [2010a](#efs25153-bib-0015){ref-type="ref"}, [b](#efs25153-bib-0016){ref-type="ref"}, [2015](#efs25153-bib-0017){ref-type="ref"}; OECD, [2011](#efs25153-bib-0021){ref-type="ref"}, [2013](#efs25153-bib-0022){ref-type="ref"}). The assessment is performed in accordance with the legal provisions of the Uniform Principles for the Evaluation and the Authorisation of Plant Protection Products adopted by Commission Regulation (EU) No 546/2011[10](#efs25153-note-1017){ref-type="fn"}.

A selected list of end points of the studies assessed by EFSA in the framework of the MRL review[11](#efs25153-note-1018){ref-type="fn"} relevant for the current application and including relevant information provided with the current application is presented in Appendix [B](#efs25153-sec-1002){ref-type="sec"}.

1. Residues in plants {#efs25153-sec-0007}
=====================

1.1. Nature of residues and methods of analysis in plants {#efs25153-sec-0008}
---------------------------------------------------------

### 1.1.1. Nature of residues in primary crops {#efs25153-sec-0009}

The metabolism of deltamethrin in primary crops belonging to the group of fruits and fruiting vegetables (apples and tomatoes), pulses and oilseeds (cotton seed) and cereals (maize) was investigated in the framework of the MRL review. The metabolism studies showed that the metabolic pathway is similar in all crop groups investigated (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}).

### 1.1.2. Nature of residues in rotational crops {#efs25153-sec-0010}

Kale may be grown in crop rotation. The metabolism of deltamethrin in rotational crops (carrots, lettuce, and barley) has been previously evaluated. In the framework of the MRL review, EFSA concluded that the metabolism in rotational crops appears to be comparable to that in primary crops (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}).

### 1.1.3. Nature of residues in processed commodities {#efs25153-sec-0011}

The effect of processing on the nature of deltamethrin has been investigated in the framework of Directive 91/414/EEC (Sweden, [2002](#efs25153-bib-0024){ref-type="ref"}) and in the framework of the MRL review (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}). No additional information is needed for the current MRL application.

### 1.1.4. Methods of analysis in plants {#efs25153-sec-0012}

In previous assessments, EFSA assessed analytical methods to be used for enforcement purpose (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}). Methods for quantifying deltamethrin in plant matrices with high water content, high fat content, acidic and dry commodities using gas chromatography with electron capture detector (GC‐ECD) were provided; the LOQ for these matrices was 0.02 mg/kg. However, confirmatory data was requested in the framework of the MRL review for the following additional information related to the analytical methods for plant matrices: confirmatory methods for monitoring of residues in high water content, high oil content, acidic and dry commodities;an independent laboratory validation (ILV) for dry commodities;a fully validated method of analysis for monitoring residues in complex matrices (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}).

Under the current application, information on the full validation of the DFG S19 method for the analysis of *cis*‐deltamethrin residues by gas chromatography with mass selective detection (GS‐MSD) was provided for high water content, high acid content, high fat content and dry matrices at the LOQ of 0.01 mg/kg. The method allows separating the isomers of deltamethrin (United Kingdom, [2017](#efs25153-bib-0025){ref-type="ref"}).

Therefore, the confirmatory data requested in the framework of the MRL review are partially addressed (first and second bullet point listed above fulfilled). A fully validated method of analysis for monitoring residues in complex matrices is still missing.

As kale belongs to the high water content commodities, EFSA concludes that analytical methods are available for monitoring of residues in the crops under this group.

### 1.1.5. Stability of residues in plants {#efs25153-sec-0013}

Storage stability of deltamethrin was demonstrated at −20°C for a period of 24 months in high water content commodities (cabbage and tomatoes) (FAO, [2002a](#efs25153-bib-0018){ref-type="ref"},[b](#efs25153-bib-0019){ref-type="ref"}) and at −12°C for 30 months in high oil content commodities (cotton seed) and for 9 months in dry commodities (cereals grain) (Sweden, [1998](#efs25153-bib-0023){ref-type="ref"}). The available data were considered sufficient to conclude on the storage stability of deltamethrin in acidic matrices as well (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}).

### 1.1.6. Proposed residue definitions {#efs25153-sec-0014}

EFSA concludes that for kale, sufficient information on the metabolic behaviour in primary crops is available; therefore, the residue definitions derived in the framework of the MRL review are applicable as deltamethrin for monitoring and sum of deltamethrin and its alpha‐*R*‐isomer and *trans*‐isomer for risk assessment. The risk assessment residue definition should be considered on tentative basis, pending the assessment of further toxicological data investigating the toxicological properties of the alpha‐*R*‐isomer and *trans*‐isomer of deltamethrin (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}). This data should be assessed in the framework of the renewal of the approval for deltamethrin.

Analytical methods for enforcement of the proposed residue definition are available; these methods demonstrate that they are appropriate for MRL enforcement in kale.

1.2. Magnitude of residues in plants {#efs25153-sec-0015}
------------------------------------

### 1.2.1. Magnitude of residues in primary crops {#efs25153-sec-0016}

In support of the application, eight overdosed residue trials in kale performed in northern Europe have been submitted. The trials were performed with three applications at different dose rates ranging from 7.25 to 8.81 g a.s./ha with a mean interval of 14 days between applications and a PHI of 21/22 days. The samples of these residue trials were analysed for parent deltamethrin only. Since residue data were not available according to the residue definition for risk assessment, the EMS suggested to use the tentative conversion factor of 1.25 derived in the framework of the MRL review for vegetables. In the given case, this approach might be acceptable, taking into account that the application to support the new use on kale was submitted to the EMS before the new residue definition including the deltamethrin isomers was established. It would be desirable to receive results on the concentration of the two metabolites included in the risk assessment residue definition to verify that the tentative conversion factor is appropriate for the use in kale.

It is acceptable to scale down the residues detected in the submitted overdosed residue trials by using scaling factors calculated for the individual trials which ranged from 0.73 to 0.77. More detailed information on the residue trials is provided in Appendix [B.1.2.1](#efs25153-sec-0033){ref-type="sec"}.

The storage period of the samples was within the period for which integrity of the samples has been demonstrated. These trials are considered valid and sufficient to derive an MRL proposal for kale.

### 1.2.2. Magnitude of residues in rotational crops {#efs25153-sec-0017}

The possible transfer of deltamethrin residues to crops that are grown in crop rotation has been assessed in previous assessments (EFSA, [2010](#efs25153-bib-0002){ref-type="ref"}, [2015](#efs25153-bib-0003){ref-type="ref"}, [2017](#efs25153-bib-0004){ref-type="ref"}). The available studies demonstrated that no significant residues (residues below 0.01 mg/kg) are expected in succeeding crops (spinach, carrots and radishes) planted in soil treated at 0.12 kg a.s./ha. Since the maximum annual application rate for kale (3 × 6 g a.s./ha) is lower than the use pattern tested in the rotational crop study, a non‐residue situation is expected in rotational crops provided that the active substance is applied according to the proposed GAP.

### 1.2.3. Magnitude of residues in processed commodities {#efs25153-sec-0018}

For kale, the main processing procedure will be boiling. No specific processing studies for kale are available. Processing studies in pulses and potatoes investigated the impact of boiling on the terminal deltamethrin residues. These studies showed that cooking leads to a reduction of residues (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}). A certain reduction of deltamethrin may be also expected in boiled kale. However, considering that not only the morphology of kale differs in terms of texture and surface/weight ratio compared to pulses and potatoes, but also the boiling duration that would be significantly shorter than in pulses and potatoes, the results of these studies cannot be extrapolated to kale (EFSA, [2017](#efs25153-bib-0004){ref-type="ref"}; United Kingdom, [2017](#efs25153-bib-0025){ref-type="ref"}).

Considering that the contribution of residues in kale to the dietary intake is low, studies investigating the magnitude of residues in processing commodities would be desirable but are currently not indispensable for a refined dietary risk assessment.

### 1.2.4. Proposed MRLs {#efs25153-sec-0019}

Based on the available data, a MRL of 0.15 mg/kg has been derived for the use of deltamethrin in kale using the OECD calculator. In Section [3](#efs25153-sec-0024){ref-type="sec"}, EFSA assessed whether deltamethrin residues in kale resulting from the intended uses are likely to pose a consumer health risk.

2. Residues in livestock {#efs25153-sec-0020}
========================

As kale can be used to feed livestock, the nature and magnitude of deltamethrin residues in food commodities from animal origin need to be assessed in the framework of this application (European Commission, [1996](#efs25153-bib-0005){ref-type="ref"}).

2.1. Dietary burden of livestock {#efs25153-sec-0021}
--------------------------------

In the framework of the MRL review, the dietary burden for livestock was calculated using the European methodology applicable at the time of the evaluation (European Commission, [1996](#efs25153-bib-0005){ref-type="ref"}), taking into account the uses for which GAPs were notified. The maximum dietary burden for dairy and beef cattle was 2.8 and 2.6 mg/kg dry matter (DM), for poultry 1.8 mg/kg DM and for pig 2.2 mg/kg DM (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}).

JMPR assessed animal products in 2002 (FAO, [2002a](#efs25153-bib-0018){ref-type="ref"}) where the dietary burden of deltamethrin residues for farm animals was calculated in accordance with the approach described in the FAO Manual (FAO, [2002b](#efs25153-bib-0019){ref-type="ref"}). The maximum dietary burden for beef and dairy cattle were 7 mg/kg DM and 6.3 mg/kg DM. For poultry, the maximum dietary burden accounted for 2.65 mg/kg. The EU MRLs for animal products were derived from the existing Codex MRLs (CXL); although they were not fully supported by data, they have been taken over in the EU MRL legislation since they did not pose a risk to consumers (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}).

In the framework of the current application, two calculations were performed considering the residue values derived by EFSA in the framework of the MRL review for the crops corresponding to the MRLs implemented in the EU regulation (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}) and the STMR/HR value from the supervised residue trials for kale according to the risk assessment residue definition.

The first dietary burden calculation was performed considering the old European methodology (European Commission, [1996](#efs25153-bib-0005){ref-type="ref"}). The maximum dietary burden for dairy and beef cattle was 2.5 mg/kg and 1.9 mg/kg DM, respectively, and 1.7 mg/kg DM for poultry and 1.9 mg/kg DM for pigs (Appendix [B.2](#efs25153-sec-0036){ref-type="sec"}). Under this methodology, new MRLs for animal origin commodities are not necessary since the existing MRLs for animal products cover the current situation.

An additional exposure calculation was performed according to the new methodology currently in use (OECD, [2013](#efs25153-bib-0022){ref-type="ref"}). Using this methodology, the maximum dietary burden for ruminants is 7 mg/kg DM (ram/ewe), 2.69 mg/kg DM for poultry (layer) and 4.49 mg/kg DM for swine (breeding). The result of this dietary burden calculation is in the same range as the dietary burden calculated by JMPR. Kale was not a main contributor to the animal burden calculations. Comparing the estimates for the livestock exposure derived with the methodology currently used in the EU and the JMPR calculations for the dietary burden, and considering that the CXLs were taken over in the EU MRL legislation, EFSA concludes that the intended use on kale will not trigger a revision of the current MRLs set for animal products.

2.2. Proposed residue definitions in livestock {#efs25153-sec-0022}
----------------------------------------------

In the framework of the MRL review under Article 12 of Regulation (EC) No 396/2005, EFSA proposed on a tentative basis, to define the residue for enforcement as deltamethrin only; for risk assessment, the residue definition was proposed as the sum of deltamethrin and its *trans*‐isomer and alpha‐*R*‐isomer. As metabolic pathways are expected to be similar in ruminants and rodents, the results of the cow metabolism study could be extrapolated to pigs. The residue definitions were considered tentative due to some deficiencies of the animal metabolism data submitted. The following confirmatory data were identified to complete the data package (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}): further information on the metabolism of *trans*‐deltamethrin and alpha‐*R*‐deltamethrin in livestock;adequate livestock feeding studies in cows and hens, investigating all relevant tissues and matrices according to the residue definitions for monitoring and risk assessment simultaneously.

New metabolism data in livestock and feeding studies in cows and hens were not submitted in the framework of this application.

Thus, the open issues should be further addressed in the process for renewal of the approval of deltamethrin in accordance with Regulation (EC) No 1107/2009 that it is currently ongoing; thus, new information might trigger the need of a comprehensive assessment.

### 2.2.1. Methods of analysis in animals {#efs25153-sec-0023}

In the framework of the MRL review, an analytical method using GC‐ECD for enforcing the MRLs for deltamethrin in food from animal origin was provided. The validation demonstrated that an LOQ of 0.02 mg/kg is achievable. Since the method was found to be not highly specific, EFSA identified the need to submit a confirmatory method (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}).

Under the current application, a full validation of the DFG S19 method for the analysis of *cis*‐deltamethrin residues by GS‐MSD was provided for muscle, fat, kidney, liver, milk and eggs, at the LOQ of 0.01 mg/kg. Furthermore, the method allows the separation of the three isomers of deltamethrin (United Kingdom, [2017](#efs25153-bib-0025){ref-type="ref"}). Therefore, the data requirement to provide a confirmatory method for animal matrices has been addressed.

3. Consumer risk assessment {#efs25153-sec-0024}
===========================

The chronic exposure calculations performed in the framework of the MRL review under Article 12 of Regulation (EC) No 396/2005 (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}) was updated, taking into account the expected residues for kale and for all crops for which the MRL recommendations of EFSA were implemented in the EU Regulation. Since no information on the residues of the two additional metabolites included in the risk assessment residue definition was available, the risk assessment values (i.e. the supervised trials median residue and the highest residue), were multiplied by the tentative conversion factor of 1.25 derived in the framework of the MRL review for vegetables.

EFSA also performed an acute risk assessment for kale using the highest residue found in the residue trials multiplied by the tentative conversion factor.

Overall, the risk assessment is tentative because of the following elements: use of conversion factor for risk assessment instead of information on the actual occurrence of residues of *trans*‐deltamethrin and alpha‐*R*‐deltamethrin;lack of information on the toxicological profile of *trans*‐deltamethrin and alpha‐*R*‐deltamethrin;lack of information on the metabolism of *trans*‐deltamethrin and alpha‐*R*‐deltamethrin in livestock;adequate livestock feeding studies in cows and hens, investigating all relevant tissues and matrices according to the residue definitions for monitoring and risk assessment simultaneously.

The detailed input values for the chronic and acute risk assessment are listed in Appendix [C](#efs25153-sec-1003){ref-type="sec"}.

The exposure calculations were performed using revision 2 of the EFSA PRIMo (EFSA, [2007](#efs25153-bib-0001){ref-type="ref"}). The Excel spreadsheet providing the risk assessment calculations are published together with this reasoned opinion.

The result of the chronic exposure assessment did not exceed the ADI; the highest international estimated daily intake (IEDI) being 96% of ADI (WHO cluster diet B). The contribution of kale to the total exposure was ca 0.1% (expressed as percentage of the ADI). The estimated short‐term intake for deltamethrin residues expected in kale accounted for 84.5% of the ARfD.

Under the assumptions that (1) the deltamethrin isomers included in the risk assessment residue definition are equal or less toxic than the parent deltamethrin and (2) that the amount of the metabolites is not more than 25% of the residues of deltamethrin (reflected by the conversion factor of 1.25), it is concluded that the long‐term and short‐term intake of residues of deltamethrin resulting from the envisaged uses in kale are unlikely to present a public health concern. Although, EFSA concluded that the new use on kale does not require a modification of the existing MRLs for animal products, the previously identified uncertainties as regards the lack of information on the metabolism of *trans*‐deltamethrin and alpha‐*R*‐deltamethrin and the deficiencies of the livestock feeding studies should be also born in mind.

Overall, the consumer risk assessment should be considered as tentative due to the non‐standard uncertainties identified in the current risk assessment.

Conclusions and recommendations {#efs25153-sec-0025}
===============================

Based on the detailed assessment, EFSA derives the following summary table below. Code[a](#efs25153-note-1021){ref-type="fn"}CommodityExisting EU MRL[b](#efs25153-note-1022){ref-type="fn"} (mg/kg)Proposed EU MRL (mg/kg)Comment/justification**Enforcement residue definition:** Deltamethrin0243020Kale0.01[\*](#efs25153-note-1020){ref-type="fn"}Further risk management considerations requiredEFSA derived a MRL proposal of 0.15 mg/kg based on the residue trials submitted in support of the NEU residue trials according to the intended use in kale. In a tentative risk assessment, no consumer concern has been identified; however, the risk assessment was affected by non‐standard uncertainties. Thus, further risk management considerations are required to decide whether the MRL proposal is acceptable[^5][^6][^7][^8]

Abbreviations {#efs25153-sec-0026}
=============

a.s.active substanceADIacceptable daily intakeAHDBAgriculture and Horticulture Development BoardARfDacute reference doseBBCHgrowth stages of mono‐ and dicotyledonous plantsbwbody weightCFconversion factor for enforcement to risk assessment residue definitionCXLCodex maximum residue limitDARdraft assessment reportDATdays after treatmentDMdry matterECemulsion concentrateEMSevaluating Member StateGAPGood Agricultural PracticeGC‐ECDgas chromatography with electron capture detectorGC‐MSDgas chromatography with mass selective detectionHRhighest residueIEDIinternational estimated daily intakeIESTIinternational estimated short‐term intakeILVindependent laboratory validationISOInternational Organisation for StandardisationIUPACInternational Union of Pure and Applied ChemistryLOQlimit of quantificationMomonitoringMRLmaximum residue levelMSMember StatesNEUnorthern European UnionOECDOrganisation for Economic Co‐operation and DevelopmentPBIplant‐back intervalPFprocessing factorPHIpreharvest intervalP~ow~*n*‐octanol/water partition coefficientPRIMo(EFSA) Pesticide Residues Intake ModelRArisk assessmentRACraw agricultural commodityRDresidue definitionRMSrapporteur Member StateSMILESsimplified molecular‐input line‐entry systemSTMRsupervised trials median residueWHOWorld Health Organization

Appendix A -- Summary of GAP triggering the amendment of existing EU MRLs {#efs25153-sec-1001}
=========================================================================

 {#efs25153-sec-0027}

CropRegion/MSOutdoor/indoorMember state or countryPest controlledFormulationApplicationPHI[c](#efs25153-note-1026){ref-type="fn"} or waiting period (days)Comments (max. 250 characters)Common nameType[a](#efs25153-note-1024){ref-type="fn"}ContentMethodGrowth stage[b](#efs25153-note-1025){ref-type="fn"}NumberInterval (days)RateConc.UnitFrom BBCHUntil BBCHMin.Max.Min.Max.Min.Max.UnitKaleNEUOutdoorUKCaterpillars Flea beetle Aphids cutwormsEC25.0g/LFoliar treatment -- spraying4749--3--14--6g a.s./ha21--[^9][^10][^11][^12]

Appendix B -- Selected list of end points {#efs25153-sec-1002}
=========================================

B.1.. Residues in plants {#efs25153-sec-0028}
------------------------

### B.1.1.. Nature of residues and methods of analysis in plants {#efs25153-sec-0029}

#### B.1.1.1.. Metabolism studies, methods of analysis and residue definitions in plants {#efs25153-sec-0030}

Primary crops (available studies)Crop groupsCrop(s)Application(s)Sampling (DAT)Fruit cropsApplesFoliar, 1 × 60 g a.s./ha28TomatoesFoliar, 2 × 50 g a.s./ha4, 14, 28Local, 14 μg/tomatoCerealsMaizeFoliar, 2 × 110 g a.s./ha0, 14, 42Pulses/OilseedCotton (I)Local, 3--15 mg/kg leaf14. 42Cotton (II)Foliar, 0.009 mg/plant1, 3, 7Soil, 0.18 mg/plantHydroponic, 6.7 mg/plantCotton (III)Foliar, 2 × 224 g a.s./ha4, 10, 28Studies I and II on cotton cover the metabolism in leafy vegetables. Study on cotton (I) performed in open field and in glasshouse. Study on cotton (II) investigated translocation. Study on tomatoes performed in glasshouse. Sources: Sweden ([1998](#efs25153-bib-0023){ref-type="ref"}, [2002](#efs25153-bib-0024){ref-type="ref"}), FAO ([2002a](#efs25153-bib-0018){ref-type="ref"},[b](#efs25153-bib-0019){ref-type="ref"}, [2016](#efs25153-bib-0020){ref-type="ref"}).Rotational crops (available studies)Crop groupsCrop(s)Application(s)PBI (days)Root/tuber cropsCarrots (I)Bare soil, 10 × 45 g a.s./ha30, 120Carrots (II)Bare soil, 1 × 118 g a.s./ha0RadishesBare soil, 1 × 118 g a.s./ha0Leafy cropsLettuceBare soil, 10 × 45 g a.s./ha30, 120SpinachBare soil, 1 × 118 g a.s./ha0Cereal (small grain)BarleyBare soil, 10 × 45 g a.s./ha30, 120In the study on carrots (II), radishes and spinach, the crops were cultivated immediately after soil treatment. Source: Sweden ([1998](#efs25153-bib-0023){ref-type="ref"}).Processed commodities (hydrolysis study)ConditionsInvestigated?Pasteurisation (20 min, 90°C, pH 4)YesBaking, brewing and boiling (60 min, 100°C, pH 5)YesSterilisation (20 min, 120°C, pH 6)YesSource: Sweden ([1998](#efs25153-bib-0023){ref-type="ref"}, [2002](#efs25153-bib-0024){ref-type="ref"}). Deltamethrin was found to be stable under standard hydrolytic conditions.[^13]

![](EFS2-16-e05153-g004.jpg "image")

#### B.1.1.2.. Stability of residues in plants {#efs25153-sec-0031}

Plant products (available studies)CategoryCommodityT (°C)Stability (months/years)High water contentLettuce Cabbage Tomato−20 −20 −2016 months 24 months 24 monthsHigh oil contentCotton seed−1230 monthsDry/high starchCereals grain−129 monthsHigh acid content--−2024 monthsStudies cover also the stability of the isomers included in the residue definition. Result from the storage stability study on tomatoes (borderline between high water and acidic commodity) are extrapolated to the acidic commodities. Source: EFSA ([2015](#efs25153-bib-0003){ref-type="ref"}).

### B.1.2.. Magnitude of residues in plants {#efs25153-sec-0032}

#### B.1.2.1.. Summary of residues data from the supervised residue trials {#efs25153-sec-0033}

CropRegion/indoor[a](#efs25153-note-1029){ref-type="fn"}Residue levels observed in the supervised residue trials relevant to the supported GAPs (mg/kg)Recommendations/comments (OECD calculations)MRL proposals (mg/kg)HR (mg/kg)[b](#efs25153-note-1030){ref-type="fn"}STMR (mg/kg)[c](#efs25153-note-1031){ref-type="fn"}CFKaleNEURD‐Mo(overdosed trials): 4 × \< 0.05, 2 × 0.06, 0.08, 0.14 RD‐Mo (scalded): 0.037, 2 × 0.039, 0.040, 0.044, 0.046, 0.060, 0.102 RD‐RA: no results reportedMRL~OECD~ = 0.15/0.15 Residues from overdosed residue trials were scaled down (individual scaling factors between 0.73 and 0.77) to match the intended GAP considering the proportionality principle0.150.130.051.25[d](#efs25153-note-1032){ref-type="fn"}[^14][^15][^16][^17][^18]

#### B.1.2.2.. Residues in succeeding crops {#efs25153-sec-0034}

![](EFS2-16-e05153-g005.jpg "image")

#### B.1.2.3.. Processing factors {#efs25153-sec-0035}

Processed commodityNumber of studies[a](#efs25153-note-1033){ref-type="fn"}Processing factor (PF)CF~P~ [b](#efs25153-note-1034){ref-type="fn"}Individual valuesMedian PF**Indicative processing factors relevant for the crops under consideration (limited data set and residues not analysed according to the proposed residue definitions)**Potatoes, unpeeled and boiled40.22; 0.27; 0.19; 0.340.261.25Dry pulses, cooked10.100.101.25Source: EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})No processing studies were submitted under the current application[^19][^20]

B.2.. Residues in livestock {#efs25153-sec-0036}
---------------------------

### B.2.1.. Result of dietary burden calculation {#efs25153-sec-0037}

Relevant groups[a](#efs25153-note-1036){ref-type="fn"}Dietary burden expressed inMost critical commodityTrigger exceeded (Y/N)mg/kg bw per daymg/kg DMMed.Max.Max.Dairy ruminants0.0730.0892.47Rye BranYMeat ruminants0.0810.0901.89Oat grainYPigs0.0750.0811.88Oat grainYPoultry0.0890.1071.71Oat grainY[^21][^22]

### B.2.2.. Nature of residues and methods of analysis in livestock {#efs25153-sec-0038}

#### B.2.2.1.. Metabolism studies, methods of analysis and residue definitions in livestock {#efs25153-sec-0039}

Livestock (available studies)AnimalDose (mg/kg bw per day)Duration (days)N rate/commentLactating cow103ca 125NLaying hens53ca 30NSource: EFSA ([2015](#efs25153-bib-0003){ref-type="ref"}). N rate updated according to the current MRL application.[^23]

![](EFS2-16-e05153-g006.jpg "image")

#### B.2.2.2.. Stability of residues in livestock {#efs25153-sec-0040}

Animal products (available studies)AnimalCommodityT (°C)Stability (months/years)PoultryMuscle, liver, kidney, eggs−1211 monthsCowMilk−207 monthsSource: EFSA ([2015](#efs25153-bib-0003){ref-type="ref"}).

#### B.2.2.3.. Magnitude of residues in livestock {#efs25153-sec-0041}

No new feeding studies were submitted.

B.3.. Consumer risk assessment {#efs25153-sec-0042}
------------------------------

### B.3.1.. Consumer risk assessment without consideration of the existing CXLs {#efs25153-sec-0043}

![](EFS2-16-e05153-g007.jpg "image") ![](EFS2-16-e05153-g008.jpg "image")

Appendix C -- Input values for the exposure calculations {#efs25153-sec-1003}
========================================================

C.1.. Livestock dietary burden calculations {#efs25153-sec-0044}
-------------------------------------------

Feed commodityMedian dietary burdenMaximum dietary burdenInput value[a](#efs25153-note-1038){ref-type="fn"} (mg/kg)CommentInput value (mg/kg)CommentAlfalfa (fresh and silage)0.11EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.23EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Clover (fresh and silage)0.11EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.23EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Grass (fresh and silage)0.05EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.08EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Cabbage0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.08EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Kale0.05STMR Current application0.13HR Current applicationSugar beet leaves0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Fodder beet leaves0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.05EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Alfalfa hay0.43EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.90EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Clover hay0.43EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.90EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Grass hay0.20EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.30EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Citrus pomace0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Apple pomace0.21EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.21EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Oat grain0.63EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})1.79EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Rye, maize, barley grain0.88EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})1.38EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Wheat grain0.56EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.73EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Wheat bran5.00EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})5.00EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Rye bran7.00EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})7.00EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Wheat and rye straw0.32EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.51EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Barley and oat straw0.23EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.59EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Pulses (bean, lupin, pea)0.25EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.33EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Potatoes0.09EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.14EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Turnips0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Swedes0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Rape seed meal0.13EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.13EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Cotton seed/cotton seed meal0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Linseed meal0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Sunflower seed meal0.13EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})0.13EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})[^24]

C.2.. Consumer risk assessment {#efs25153-sec-0045}
------------------------------

CommodityChronic risk assessmentAcute risk assessmentInput value (mg/kg)CommentInput value (mg/kg)CommentCitrus fruits0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Tree nuts0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Pome fruits0.04EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Apricots0.04EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Cherries0.05EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Peaches0.04EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Plums0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Table and wine grapes0.08EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Strawberries0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Cane fruit0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Other small fruits and berries0.10EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Table olives0.26EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Kiwi0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Potatoes0.09EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Other root and tuber vegetables0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Garlic0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Onions0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Shallots0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Spring onions0.07EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Tomatoes0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Peppers0.04EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Aubergines (egg plants)0.07EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Cucurbits edible peel0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Cucurbits inedible peel0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Sweet corn0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Flowering brassica0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Head cabbage0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Chinese cabbage0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Kale0.05Current application0.13Current applicationLamb\'s lettuce0.43EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Lettuce0.19EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Scarole (broad‐leaf endive)0.04EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Cress0.43EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Land cress0.43EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Rocket, Rucola0.43EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Red mustard0.43EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Leaves and sprouts of *Brassica* spp.0.16EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Vine leaves0.16EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Water cress0.16EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Witloof0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Herbs0.43EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Beans (fresh, with pods)0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Beans (fresh, without pods)0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Peas (fresh, with pods)0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Peas (fresh, without pods)0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Lentils (fresh)0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Celery0.08EFSA ([2017](#efs25153-bib-0004){ref-type="ref"})Florence fennel0.08EFSA ([2017](#efs25153-bib-0004){ref-type="ref"})Rhubarb0.08EFSA ([2017](#efs25153-bib-0004){ref-type="ref"})Globe artichokes0.07EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Leek0.07EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Cultivated fungi0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Dry beans0.25EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Pulses0.66EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Linseed0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Poppy seed0.06EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Sesame seed0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Sunflower seed0.06EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Rape seed0.06EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Mustard seed0.06EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Cotton seed0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Pumpkin seeds0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Safflower0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Borage0.06EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Gold of pleasure0.06EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Hempseed0.06EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Castor bean0.06EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Olives for oil production0.26EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Barley grain0.88EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Buckwheat grain0.63EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Maize grain0.88EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Millet grain0.63EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Oats grain0.63EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Rice grain0.56EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Rye grain0.88EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Sorghum grain0.63EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Wheat grain0.56EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Tea2.75EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Herbal infusions (dried, flowers)1.31EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Herbal infusions (dried, leaves)1.31EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Herbal infusions (dried, roots)0.09EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Spices (seeds)0.13EU MRL × CFSpices (fruits and berries)1.31EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Spices (roots and rhizome)0.09EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Spices (buds)1.31EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Spices (flower stigma)1.31EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Sugar beet (root)0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Chicory roots0.01EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Swine meat0.06EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Swine fat (free of lean meat)0.16EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Swine liver0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Swine kidney0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Ruminant meat0.06EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Ruminant fat0.16EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Ruminant liver0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Ruminant kidney0.03EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Poultry meat0.02EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Poultry fat0.04EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Poultry liver0.02EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Ruminant milk0.02EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})Birds\' eggs0.02EFSA ([2015](#efs25153-bib-0003){ref-type="ref"})[^25][^26]

Appendix D -- Used compound/metabolite codes {#efs25153-sec-1004}
============================================

 {#efs25153-sec-0046}

Code/trivial nameChemical name/SMILES notation[a](#efs25153-note-1042){ref-type="fn"}Structural formula[a](#efs25153-note-1042){ref-type="fn"}Deltamethrin(*S*)‐α‐cyano‐3‐phenoxybenzyl (1*R*,3*R*)‐3‐(2,2‐dibromovinyl)‐2,2‐dimethylcyclopropanecarboxylate or (*S*)‐α‐cyano‐3‐phenoxybenzyl (1*R*)‐*cis*‐3‐(2,2‐dibromovinyl)‐2,2‐dimethylcyclopropanecarboxylate Br\\C(Br)=C/\[C\@H\]3\[C@\@H\](C(=O)O\[C\@H\](C\#N)c2cccc(Oc1ccccc1)c2)C3(C)C![](EFS2-16-e05153-g001.jpg "image")*trans*‐Isomer(*S*)‐cyano(3‐phenoxyphenyl)methyl (1*R*,3*S*)‐3‐(2,2‐dibromovinyl)‐2,2‐dimethylcyclopropanecarboxylate Br\\C(Br)=C/\[C@\@H\]3\[C@\@H\](C(=O)O\[C\@H\](C\#N)c2cccc(Oc1ccccc1)c2)C3(C)C![](EFS2-16-e05153-g002.jpg "image")alpha‐*R*‐Isomer(*R*)‐cyano(3‐phenoxyphenyl)methyl (1*R*,3*R*)‐3‐(2,2‐dibromovinyl)‐2,2‐dimethylcyclopropanecarboxylate Br\\C(Br)=C/\[C\@H\]3\[C@\@H\](C(=O)O\[C@\@H\](C\#N)c2cccc(Oc1ccccc1)c2)C3(C)C![](EFS2-16-e05153-g003.jpg "image")[^27][^28]
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The updated list of endpoints reflects the decisions on implementing MRL recommendations taken in Commission Regulation (EU) 2016/1822.

[^1]: MRL: maximum residue level; NEU: northern European Union.

[^2]: \* Indicates that the MRL is set at the limit of quantification.

[^3]: Commodity code number according to Annex I of Regulation (EC) No 396/2005.

[^4]: MRL according to the Commission Regulation (EU) 2016/1822 amending the maximum residue levels for deltamethrin and other active substances in or on certain products.

[^5]: MRL: maximum residue level; NEU: northern European Union.

[^6]: \* Indicates that the MRL is set at the limit of quantification.

[^7]: Commodity code number according to Annex I of Regulation (EC) No 396/2005.

[^8]: MRL according to the Commission Regulation (EU) 2016/1822 amending the maximum residue levels for deltamethrin and other active substances in or on certain products.

[^9]: NEU: northern European Union; MS: Member State; EC: emulsion concentrate; GAP: good agricultural practice; MRL: maximum residue level; a.s.: active substance.

[^10]: CropLife International Technical Monograph no 2, 6th Edition. Revised May 2008. Catalogue of pesticide.

[^11]: Growth stage range from first to last treatment (BBCH Monograph, Growth Stages of Plants, 1997, Blackwell, ISBN 3‐8263‐3152‐4), including, where relevant, information on season at time of application.

[^12]: PHI: minimum preharvest interval.

[^13]: PBI: plant‐back interval; DAT: days after treatment; a.s.: active substance.

[^14]: GAP: good agricultural practice; MRL: maximum residue level; RD: residue definition; Mo: monitoring; RA: risk assessment; OECD: Organisation for Economic Co‐operation and Development.

[^15]: NEU: Outdoor trials conducted in northern Europe; SEU: Outdoor trials conducted in southern Europe; Indoor: indoor EU trials or Country code: if non‐EU trials.

[^16]: Highest residue according to the residue definition for risk assessment.

[^17]: Supervised trials median residue according to the residue definition for risk assessment.

[^18]: Since no data were available for the residue definition for risk assessment, the tentative CF derived in the framework of the MRL review for vegetables was used (EFSA, [2015](#efs25153-bib-0003){ref-type="ref"}).

[^19]: Studies with residues in the RAC at or close to the LOQ were disregarded (unless concentration may occur).

[^20]: Tentative conversion factor for risk assessment in the processed commodity is the same as derived from the raw commodities.

[^21]: bw: body weight; DM: dry matter.

[^22]: Results of the dietary burden calculation following the methodology of the EU guidance document (European Commission, [1996](#efs25153-bib-0005){ref-type="ref"}).

[^23]: bw: body weight.

[^24]: All the details of the residue data and processing factors used for dietary exposure to livestock can be found in EFSA ([2015](#efs25153-bib-0003){ref-type="ref"}). Input values have been updated considering expected residue values of the implemented MRLs.

[^25]: STMR: supervised trials median residue; Mo: monitoring; CF: conversion factor.

[^26]: All the details of the residue data used for consumer exposure calculations can be found in EFSA ([2015](#efs25153-bib-0003){ref-type="ref"}).

[^27]: SMILES: simplified molecular‐input line‐entry system.

[^28]: ACD/ChemSketch, Advanced Chemistry Development, Inc., ACD/Labs Release: 12.00 Product version: 12.00 (Build 29305, 25 Nov 2008).
